(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
27 March 2003 (27.03.2003) 




PCT 



(10) International Publication Number 

WO 03/025319 Al 



(51) International Patent Classification 7 : E05B 65/12, 

65/19 

(21) International Application Number: PCT/CA02/01405 

(22) International Filing Date: 

17 September 2002 (17.09.2002) 



(25) Filing Language: 

(26) Publication Language: 



English 
English 



(30) Priority Data: 

60/323,109 19 September 2001 (19.09.2001) US 

(71) Applicant (for all designated States except US): INTIER 
AUTOMOTIVE CLOSURES INC. [CA/CA]; 521 New 
park Boulevard, Newmarket, Ontario L3Y 4X7 (CA). 



(72) Inventors; and 

(75) Inventors/Applicants (for US only): LARSEN, Christo- 
pher, L. [CA/CA]; 55 Erskine, Apt. #1003, Toronto, 
Ontario M4P 1Y7 (CA). DOMENCHINI, Jeffrey, R., F. 

[CA/CA]; 30 Larurel Avenue, Etobicoke, Ontario M9B 
4S8 (CA). MORGAN, Keith, Allan [CA/CA]; 85 Coe 
Hill Drive, A- 303, Toronto, Ontario M6S 3E2 (CA). 

(74) Agent: IMAI, Jeffrey, T.; Magna International Inc., 337 
Magna Drive, Aurora, Ontario L4G 7K1 (CA). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 

AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG, 
SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VN, YU, ZA, ZM, ZW. 

[Continued on next page J 



(54) Title: LATCH WITH UNI DIRECTIONAL POWER RELEASE MECHANISM 



< 

OS 

i— i 
O 




(57) Abstract: A latch (1) has a unidirectional 
power release mechanism. The mechanism 
has a rotatable gear (7) with a boss (9) on the 
gear, a motor (3) for rotating the gear (7) to 
orbit the gear boss through an operating cycle 
of the mechanism, a ratchet (29) movable from 
a latched position to an unlatched position, a 
pawl lever (21), a pawl (22), and a toggle (11) 
which moves between a first toggle position and 
a second toggle position to set the limits of the 
operating cycle of the mechanism. The toggle 
(11) pivots in response to the orbiting gear boss 
(9) and presents a stop for the gear boss (9) at 
the end of the operating cycle. The gear boss (9) 
effects movement of the pawl lever (21) to effect 
unlatching and stops the orbiting gear boss (9) 
when it encounters the stop. The toggle (11) is 
pivoted back removing the stop in response to the 
ratchet (29) rotating to the latched position. 
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LATCH WITH UNI-DIRECTIONAL POWER RELEASE MECHANISM 

FIELD OF THE INVENTION 

The present invention relates to a latch for an automotive deck lid or liftgate in 
5 which the latch has a unidirectional power release mechanism. 

BACKGROUND OF THE INVENTION 

Many of today's automotive vehicles, such as sport utility vehicles and 
minivans, are provided with liftgates having latches with power releases. It is typical 
10 in these power releases to use a return spring to return the mechanism to a rest 

position after operating which can produce undesirable noise and detract from the 
power and efficiency of the mechanism. The latch closing spring is generally large 
and undesirably noisy in its operation. 

1 5 BMW incorporates into certain of its vehicles a deck lid latch that operates 

without a return spring. In the BMW design there is a rotating actuator that is 
controlled to move through only a single revolution by using the latch pawl as an 
actuator stop. There is disadvantage in this type of latch as the pawl and the stop have 
a one-piece construction which denies independent motion of the pawl. Furthermore, 

20 the pawl is large and heavy as a result of the inclusion of the stop feature on the pawl. 
Furthermore, the pawl with its built in stop works only on a one position ratchet. 

Other examples of latches with rotating actuators include: DE 42 18 177; US 
5,934,717; 6,076,868; and 6,155,124. 

25 

SUMMARY OF THE PRESENT INVENTION 

The present invention provides a latch for an automotive deck lid or liftgate 
which has a unidirectional power release mechanism in which the mechanism is reset 
by the ratchet and not the pawl. This provides a number of advantages over the prior 
30 art construction in that the pawl is small, light in weight and separate from the pawl 
release lever allowing independent motion of the pawl. Furthermore, the mechanism 

1 
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of the present invention will work with a two locking position ratchet. 

More specifically, the latch with its unidirectional power release mechanism of 
the present invention has a rotatable gear with a gear boss thereon. A motor drivingly 
5 engages the gear to orbit the gear boss through an operating cycle of the power release 
mechanism. A ratchet is pivotally movable between a latched position and an 
unlatched position. The ratchet is biased to the unlatched position. A pawl is 
pivotally movable between a ratchet engaged position to hold the ratchet in the 
latched position and a disengaged position allowing free rotation of the ratchet. The 

10 pawl is biased to the ratchet engaged position. A pawl lever is pivotally mounted to 
engage the gear boss and pivot in response to engagement therewith and thereby 
responsively pivot the pawl away from the ratchet engaged position, allowing free 
rotation of the ratchet. A toggle is pivotally movable between a first toggle position 
and a second toggle position. The toggle is biased to either the first toggle position or 

15 the second toggle position. The orbiting gear boss encounter the toggle and pivots the 
toggle from the first toggle position to the second toggle position. The toggle presents 
a stop to the orbiting gear boss terminating the operating cycle when the toggle is in 
the second position. A slapper is movable to pivot the toggle from the second toggle 
position to the first toggle position in response to the ratchet moving from the 

20 unlatched position to the latched position. The operating cycle comprises a start of 
release phase, a priming phase, a release phase, an end of release phase and a closing 
phase. 

In the start of release phase the toggle is in the first toggle position where the 
25 gear boss is free to orbit and the motor starts to rotate the gear to the priming phase in 
which the gear boss pushes the toggle to the second toggle position. The motor then 
continues to rotate the gear to the release phase in which the gear boss pushes on the 
pawl lever which in turn pushes the pawl member, against the pressure of the pawl 
spring, away from the ratchet engaged position whereby the ratchet, under pressure 
30 from the ratchet spring moves away from the closed to the released position. The 
motor continues to rotate the gear to orbit the gear boss to the end of release phase 
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where the gear boss is blocked by the toggle in the second toggle position to stop 
rotation of the gear and to stall the motor of the mechanism. The mechanism is now 
ready for the closing phase in which the ratchet is moved, upon impact with the striker 
and against the pressure of the ratchet spring, back to the closed position with the 
5 pawl spring then moving the pawl member back to the ratchet engaged position to 
hold the ratchet in its closed position. The ratchet when moving back to its closed 
position pushes the toggle back to the first toggle position to enable a further 
operating cycle of the mechanism. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

The above as well as other advantages and features of the present invention 
will be described in greater detail according to the preferred embodiments of the 
present invention in which: 

15 Figures 1 through 5 are top views of the latch with the top cover removed 

showing the different operating phases of the unidirectional power release actuator 
mechanism according to a preferred embodiment of the present invention; and 

Figure 6 is an exploded perspective view of the latch. 

20 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring first to Figure 6, the latch generally indicated at 1 includes a power 
release actuator mechanism formed by a motor 3, a main gear 7, a toggle 11, a pawl 
lever 21, a pawl 22 and a ratchet 29. 

25 

As better seen in Figure 1, the output shaft of motor 3 drives a pivot gear 5 
which rotates the main gear 7. Gear 7 is provided with a gear boss 9 which orbits 
through a circular path with rotation of gear 7 during a cycle of operation. 

30 Returning to Figure 6, toggle 1 1 which is pivotally mounted on a toggle shaft 

17 includes a slapper member 13 which is mounted to swing relative to the main body 
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of the toggle. A slapper spring 15 provides a firm, yet movable connection between 
the slapper and the main body of the toggle. The toggle 1 1 is also held in a movable 
yet firm position within the latch by toggle spring 19. 

5 Although the pawl lever 21 and the pawl 22 are pivotally movable 

independently of one another they are both mounted on a common pawl pivot 24. The 
ratchet 29 is mounted on a ratchet pivot 35. Ratchet 29 is conventionally configured 
in a U-shape. Preferably ratchet 29 has two detents corresponding to primary and 
secondary latched position. 

10 

Pawl spring 27 extends between the base 37 and a distal end of the pawl lever 
21 to bias the pawl lever 21 against a central abutment of gear 7 and away from the 
pawl 22 to allow the pawl to engage the ratchet 29. 

15 Pawl 22 is encased by a cover or encapsulation 23 while the ratchet 29 is 

covered by encapsulation 3 1 . 

The entire mechanism is contained within a housing comprising a base plate 
37 and a cover 39 that is preferably made of plastic. A steel reinforcement plate 41 
20 then fits over the plastic cover. 

As earlier mentioned in the description Figures 1 through 5 show the various 
different phases of the cycle of operation of the release actuator mechanism. 

25 More specifically, Figure 1 shows the start of the release cycle. In Figure 1 

the boss 9 of gear 7 is in its "home" position. The motor 3 operates to turn gear 7 
orbiting boss 9 in the clockwise direction. Toggle 1 1 is in a first position which 
allows the gear boss to orbit enabling initial rotation of gear 7. 

30 Figure 2 shows the priming phase of the mechanism. Here, boss 9 has orbited 

along toggle portion 1 la pushing the toggle to a second position different from the 
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first position shown in Figure 1. More specifically, in Figure 2 the toggle has been 
pushed by the gear boss 9 such that the toggle has pivoted about the toggle shaft to 
position toggle portion 11a more to the left of the mechanism causing toggle portion 

1 lb to pivot up and to the right relative to the Figure 1 position. As to be described 
5 later in detail, this repositioning of the toggle 1 1 by the gear boss 9 sets the 

mechanism up for a single rotation of the gear in its operating cycle. 

Figure 3 shows the release phase of the cycle. In this phase, the gear 7 has 
continued to rotate through the operation of the motor to engage the boss 9 with the 
10 pawl lever 21 and responsively push on the pawl lever 21 . Note in comparing Figures 

2 and 3 that in Figure 3 the pawl lever 21 has been pushed much farther to the right 
than in the Figure 2 position. 

The pawl lever 21 in turn engages the pawl 22 to also push the pawl 22 away 
15 from the ratchet engaging position of Figure 2 to the disengage position of Figure 3. 
In the ratchet engaging position, the pawl 22 engages the ratchet 29 and holds the 
ratchet 29 in a closed position over a striker 50 engaged by the latch. 

The ratchet spring 33 applies pressure which urges the ratchet to the open or 
20 release position i.e., a position in which it would release the striker member. 

However, the pawl spring 25 urges the pawl 22 to the ratchet engaged position as 
shown in Figure 2 that holds the ratchet 29 from springing to its open position. By 
pushing the pawl lever 21 with the gear boss 9, pawl lever 21 engages pawl arm 22a 
of the pawl 22 moving the pawl 22 away from the ratchet engaged position and as 
25 shown in Figure 3 allowing the ratchet 29 to freely rotate to an open or unlatched 
position as shown in Figure 4, i.e., to the end of the opening phase of the cycle. 
During this phase, the gear boss 9 has been continuing to orbit past the pawl lever 21 
until the gear boss 9 runs into and engages toggle portion 1 lb. At this point, the 
toggle blocks any further rotation of the gear 7 and stalls the operation of the motor 3. 
30 This causes a current spike in the motor 3 which responsively shuts down until 
another operating cycle of the mechanism. 
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A number of additional steps occur during the end of opening phase of the 
cycle. First of all, the ratchet protrusion 30 on ratchet 29 has moved from the left side 
to the right side of the slapper 13. As will be appreciated by comparing Figures 3 and 
5 4 of the drawings, slapper 13 must be pushed out of the way by the ratchet to clear the 
slapper past the ratchet, i.e., the slapper is pivoted in the direction of arrow A shown 
in Figure 3 of the drawings as the ratchet 29 rotates releasing the striker 50. Toggle 
1 1 has a biasing arm 11c that engages a stop, in this case housing 37, when the toggle 
is in the second position. The biasing arm 11c allows the toggle to over rotate beyond 
10 the second position, allowing the ratchet 29 to rotate from the latched position to the 
unlatched position. 

It is apparent to those skilled in the art that the slapper 13 has a one way lost 
motion type of connection to the toggle. Rotation of the ratchet 29 in the unlatching 
15 sense does not affect movement of the toggle 11, whereas rotation in the opposite 

latching sense pivots the toggle 1 1 from the second position to the first position. It is 
understood that other one way lost motion connections that are common in the art, 
including a ratchet mechanism, may also be incorporated into the present latch. 

20 The toggle 1 1 remains in the second position of Figure 4 once the ratchet 29 

has rotated to its unlatched position. In addition, the pawl lever 21 has sprung back to 
its Figure 1 position while the pawl 22 itself remains in the Figure 3 position blocked 
by the ratchet 29 in its open position. 

25 Figure 5 of the drawings shows the closing phase which is the final phase of 

the operating cycle of the mechanism. This closing phase is initiated by impacting the 
ratchet 29 with the striker 50 which causes the ratchet 29 to rotate back to its closed or 
latched position. As shown in Figure 5, this frees the pawl 22 to spring back to its 
ratchet engaged position and prevent the ratchet from opening until the next operating 

30 cycle of the mechanism. 
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As the ratchet. 29 is closed by the impact with the striker 50, the ratchet 
protrusion 30 engages the other side of the slapper 13 to rotate the slapper 13 in the 
direction of arrow B as shown in Figure 5 of the drawings. This in turn causes the 
toggle to move back to the first position of Figure 1 moving toggle portion 1 lb out 
5 the orbital path of the gear boss 9 such that the mechanism is now ready for its next 
operating cycle. 

A number of unique features result from the above operation of the 
mechanism. For example, the ratchet 29 itself provides a resetting of the mechanism. 
10 The toggle lever 1 1 acts as gear boss stop. The slapper 13 acts in one direction only to 
permit movement of the toggle by the ratchet with the ratchet effectively bypassing 
the toggle in the other direction, while the priming of the toggle 1 1 is done by the gear 
boss 9 eliminating the requirement for a noisy return spring. 

15 Pawl lever 21 may also be provided with an arm 21a that extends out of the 

housing. Arm 21a provides an attachment point for a cable or rod the enables manual 
operation of the latch 1 independent of powered operation. Preferably, pawl lever 21 
has a cam surface 21b, as best seen in Figure 3, that has a stepped configuration. The 
step extends over center of the gear 7 to present an abutment surface for initial 

20 engagement with the gear boss 9. As the gear boss 9 orbits, it will step along the pawl 
lever 21 and allow the pawl lever 21 to counter rotate and allow the pawl 22 to return 
to at least a partial ratchet engaging position. The pawl 22 would be able to engage 
the ratchet at the secondary detent to allow the latch 1 to partially engage. 
Configuring the cam surface 21b in this fashion minimizes the time that the latch 1 

25 would be unlatchable in the event of a power failure. 



Although various preferred embodiments of the present invention have been 
described in detail, it will be appreciated by those skilled in the art that variations may 
be made without departing from the scope of the appended claims. 
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WHAT IS CLAIMED IS: 

1 . A latch having a unidirectional power release mechanism comprising: 

a rotatable gear with a gear boss thereon, 
5 a motor drivingly engaging said gear to orbit the gear boss through an 

operating cycle of the power release mechanism, 

a ratchet pivotally movable between a latched position and an unlatched 
position, said ratchet being biased to the unlatched position, 

a pawl pivotally movable between a ratchet engaged position to hold the 
10 ratchet in said latched position and a disengaged position allowing free rotation of 
said ratchet, said pawl being biased to said ratchet engaged position, 

a pawl lever pivotally mounted to engage said gear boss and pivot in response 
to engagement therewith and thereby responsively pivot said pawl away from said 
ratchet engaged position, allowing free rotation of said ratchet, 
15 a toggle pivotally movable between a first toggle position and a second toggle 

position, said toggle being biased to either the first toggle position or the second 
toggle position, said orbiting gear boss encountering said toggle and pivoting the 
toggle from the first toggle position to the second toggle position, said toggle 
presenting a stop to said orbiting gear boss terminating said operating cycle when said 
20 toggle is in said second position, and 

a slapper movable to pivot the toggle from the second toggle position to the 
first toggle position in response to the ratchet moving from the unlatched position to 
the latched position. 

25 2. A latch as claimed in claim 1 wherein said bias of said toggle allows over- 
rotation of said toggle beyond said second position. 

3. A latch as claimed in claim 2 wherein said operating cycle of the mechanism 
comprises a start of release phase, a priming phase, a release phase, an end of release 
30 phase and a closing phase; in the start of release phase the toggle being in the first 
toggle position where the gear boss is free to orbit and the motor starts to rotate the 
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gear to the priming phase in which the gear boss pushes the toggle to the second 
toggle position, the motor continuing to rotate the gear to the release phase in which 
gear boss pushes on the pawl lever which in turn pushes the pawl away from the 
ratchet engaged position whereby the ratchet moves away from the latched to the 
5 unlatched position, the motor continuing to rotate the gear to orbit the gear boss to the 
end of release phase where the gear boss is blocked by the toggle in the second toggle 
position to stop rotation of the gear and to stall the motor which is then ready for the 
closing phase in which the ratchet is moved, upon impact with the striker back to the 
latched position, pushing the toggle back to the first toggle position to enable a further 
10 operating cycle of the mechanism. 

4. A latch as claimed in claim 2 wherein said pawl lever and said pawl are 
mounted on a common pivot. 

15 5. A latch as claimed in claim 4 wherein said latch further comprises housing 
comprising a base plate and a cover. 

6. A latch as claimed in claim 5 wherein said pawl lever has an arm configured to 
extend out of the housing enabling manual operation of said latch. 

20 

7. A latch as claimed in claim 1 wherein said toggle has a one way lost motion 
connection to said slapper, said lost motion allowing said ratchet to rotate from the 
latched position to the unlatched position. 

25 8. A latch (1) having a unidirectional power release mechanism, said latch 

comprising a rotatable gear (7) with a boss (9), a motor (3) operative engaging the 
gear effecting an orbital path of the gear boss through an operating cycle of the 
mechanism, a ratchet (29) movable from a latched position to an unlatched position 
and biased to the unlatched position, a pawl (22) operatively engaging the ratchet and 

30 biased to retain the ratchet in the latched position, a pawl lever (21) pivotally movable 
to engage the pawl and the orbiting gear boss, and a toggle (1 1) movable between a 
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first toggle position and a second toggle position to set the limits of the operating 
cycle of the mechanism, the toggle (1 1) pivoting from the first toggle position to the 
second toggle position in response to the orbiting gear boss (9) wherein said second 
position presents a stop for the gear boss (9) at the end of the operating cycle, the gear 
5 boss (9) effecting movement of the pawl lever (21) to effect unlatching of said ratchet 
and stopping upon encountering the stop, the toggle (1 1) being pivoted back to the 
first toggle position removing the stop in response to the ratchet (29) rotating to the 
latched position. 

10 9. A latch as claimed in claim 8 wherein said toggle has a slapper having a one 
way lost motion connection with said toggle, said slapper positioned to engage said 
ratchet as said ratchet rotates between said latched and unlatched positions, said lost, 
motion connection enabling said pivoting movement of said toggle from the second 
toggle position to the first toggle position upon rotation of the ratchet from the 

15 unlatched position to the latched position and disabling movement of the toggle upon 
rotation of the ratchet from the latched position to the unlatched position. 

10. A latch as claimed in claim 9 wherein said pawl lever and said pawl are 
mounted on a common pivot. 

20 

11. A latch as claimed in claim 10 wherein said latch further comprises housing 
comprising a base plate and a cover. 

12. A latch as claimed in claim 1 1 wherein said pawl lever has an arm configured 
25 to extend out of the housing enabling manual operation of said latch. 
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Figure 4 
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